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Abstract 
In this paper, we comparatively investigate the issue of Granger causality between stock prices and 
exchange rates movements for 13 developed and emerging financial markets during the period 1997-
2012. The countries, selected considering the 2010 market capitalization criterion are: Australia, 
Canada, France, Hong Kong, Japan, United Kingdom, and United States (developed markets) and 
Brazil, China, India, Korea, Russia and South Africa (emerging markets).  
 We find that the equity market and the evolution of the exchange rate are two interactive time series 
in the case of Korea and this bilateral causality is significant at 1%. Other results reveal that the 
evolution of the exchange rate has an impact on next month stock market index returns in the case of 
Brazil and Russia while the equity market is a risk factor for the exchange rate only in the case of the 
United Kingdom. 
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1.  Introduction 
In the context of global integration it is a common fact that the foreign-exchange risk 
has become more and more significant. When investing internationally, investors must not 
neglect this particular risk due to the fact that it can affect or can improve the value of their 
investment significantly.  
Portfolio diversification at the domestic level reduces or even eliminates the influence 
of the idiosyncratic risk, leaving the exposure of systematic risk. But, due to the fact that 
the systematic risk of the markets differs from country to country, the international 
diversification can limit the overall portfolio volatility.  Therefore, international 
investments offer to investors the opportunity of reducing risk due to the low correlations 
between countries. Needless to say, with internationalization comes another risk, one not 
to be neglected, i.e. the foreign exchange-risk.  This risk should be properly evaluated and 
included in business plans in all areas of international investments, including green 
innovation and technology management. 
The return obtained by an investor in a foreign country is determined not only by the 
domestic performance of the asset itself, but also by the currency fluctuation. Therefore, 
the appreciation of the currency that the investment is made in determines an enhancement 
of the investor`s gains, whereas a depreciation decreases them.    
In this paper, we are trying to establish if the foreign exchange risk has a great impact 
on the international investment and we are trying to comparatively investigate the issue of 
Granger causality between stock prices and exchange rates movement for developed and 
emerging financial markets.  Results have important implications for currency hedging 
purposes in all area of international investments, including green business innovation and 
technology management - the main theme of the present conference. 
The paper is structured as follows. The next section offers a short overview of the 
related literature, followed by the discussion of data and research methodology in Section 
3, while Section 4 presents and discusses the main empirical results. Finally, Section 5 
concludes the research. 
 
 
2. Literature review 
The currency exposure of stock markets has been a subject of great interest on the part 
of many academics and investors alike. In his paper, Stavarek [1] investigates the issue by 
testing the short- and long term relation between exchange rates and equity prices in the 
US as well as in four old EU countries and four new members of the EU, using monthly 
data. Stavarek [1] divides his data set into two sub-periods; 1978-1992 includes only 
developed countries and 1993-2003, including all countries. The results show that 
causality between the variables is strongest in countries with more developed foreign 
exchange markets. Further, the short and long term causality is more powerful in the later 
time period, suggesting that as capital markets have become more integrated, and capital 
controls have been abolished, the link between exchange rates and equity prices has 
become stronger. Also, Doong, Yang and Wang [2] use weekly data to examine the 
relation for Indonesia, Malaysia, the Philippines, South Korea, Thailand, and Taiwan 
between 1989 and 2003. They find bidirectional causality between exchange rates and 
equity prices in Indonesia, Korea, Malaysia, and Thailand. Further, with the exception of 
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Thailand, equity prices in the countries under study are negatively related to the exchange 
rate, hence, a depreciation of the currency is associated with a fall in equity prices.  
Inci and Lee [3] examine the relation between stock returns and exchange rate changes 
in five major European countries (France, Germany, Italy, Switzerland, and the UK), and 
also the USA, Canada, and Japan  and find that lagged exchange rates have a significant 
impact on stock returns; the study also reveals the existence of Granger causality for the 
reverse direction. On the other hand, Mishra [4] examines whether stock market and 
foreign exchange markets are related to each other in the case of India and concludes that 
there is no Granger’s causality between the exchange rate return and stock return for the 
period 1992-2002. [7] 
 
3. Method 
3.1 Data 
 
The data employed in this paper consists of monthly indexes collected from the Morgan 
Stanley Capital International database, expressed in local currency, in the time span of 
January 1997 to March 2012. We employed the indexes from 13 states, 6 of developed 
markets (Australia, Canada, France, Hong Kong, Japan and United Kingdom), 6 from the 
emerging markets (Brazil, China, India, Korea, Russia and South Africa) together with the 
theoretical investor`s home country, considered to be the United States. The countries 
were selected considering the 2010 market capitalization criterion. 
We also collected the end-of-the-month exchange-rates from the Pacific Exchange Rate 
Service1. 
The returns were determined on a logarithmic basis and the standard deviation, the 
variances and the correlations were computed using a 12 months rolling window. 
In order to have a better view on the impact of the foreign-exchange risk on the 
international portfolio investments, we expressed the return in USD as it follows: 
 
ݎ௧௎ௌ஽ ൌ ݎ௧ி஼ ൅ ݏ௧௎ௌ஽Ȁி஼                               (1) 
 
where: ݎ௧௎ௌ஽  is the return of the investment denominated in USD, ݎ௧ி஼   is the return of 
the investment in local currency and ݏ௧௎ௌ஽Ȁி஼  represents the return of the exchange rate 
USD/Local currency. Equation (1) shows that the yield obtained by an american who 
considers investing abroad is computed as a sum of the return of the assets in local 
currency and of the foreign exchange fluctuation.  
As for the risk of the investment in the foreign countries, we computed the variance of 
the return by the following formula: 
 
                    (2) 
 
3.2. Granger causality tests 
 
Testing causality, in the Granger sense (Granger [5]), involves using F-tests to test 
whether lagged information on a variable Y provides any statistically significant 
 
1 From the website http://fx.sauder.ubc.ca . 
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information about a variable X in the presence of lagged X. If not, then "Y does not 
Granger-cause X." In other words, a variable Y is said not to Granger-cause a variable X if 
the distribution of X, conditional on past values of X alone, equals the distribution of X, 
conditional on past realizations of both X and Y. If this equality does not hold, Y is said to 
Granger-cause X.  If Y can predict future X, over and above what lags of X itself can, then 
Y Granger causes X. 
We test for Granger causality by estimating the following VAR models for each pair-
wise combination of stock returns series: 
 
 
 
                                                                                                                                (3) 
                                  
 
If the null hypothesis: is rejected Y is said to Granger cause X. 
 
 
 
 
                     (4)                                         
 
 
 
 
If the null hypothesis: is rejected X is said to Granger cause Y.  
 
 
If the null hypothesis is rejected from both cases, it is said that there is a feedback 
relationship between X and Y. 
 
4. Empirical results   
 When analyzing the descriptive statistics for the US equity returns, we notice that 
the mean monthly return of an investment in the American capital market would have been 
0.3% . Also, for the whole 15 years analysis  period the cumulative return would have 
been 64.68% and the monthly standard deviation 4.86%. Therefore, when investing 
internationally, the American investor seeks either a yield higher than 0.3% per month (or 
64.68% for the 15 years) or a standard deviation lower than 4.86% or maybe both. 
Looking at the descriptive statistics of the investment returns denominated in USD, we 
can infer that for the developed markets monthly returns range from -0.00112 (for Japan) 
to 0.0065 (for Canada).  Only the returns obtained in Australia and Canada are higher than 
the ones in the American market. Also, the cumulative returns for the whole period of at 
least 15 years show the same result. An international investment in Canada and Australia 
would have been beneficial for the American investor. Nevertheless, these returns come 
with the price of a higher risk (a standard deviation of 6.5% or Australia and of 6.65% for 
Canada – See Table 1).     
 
Table 1. Descriptive statistics of the returns of an investment in the developed markets  
(in USD) 
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AUSTRALI CANAD FRANC HONG_KON JAPAN UK 
 Mean 0.00466 0.00652 0.00286 0.001411 -0.00112 0.00137
 Median 0.009321 0.01444 0.01002 0.007105 -0.00264 0.00407 
 Maximum 0.15446 0.19538 0.14550 0.284269 0.15739 0.12778
 Minimum -0.29682 -0.32049 -0.25637 -0.34429 -0.1616 -0.21112 
 Std. Dev. 0.065134 0.06652 0.06535 0.078467 0.05528 0.04948
 Skewness -0.87671 -1.09596 -0.71192 -0.37846 -0.08384 -0.56854 
 Kurtosis 5.392169 6.49545 4.02512 5.543615 2.98581 4.77744
 Jarque-Bera 67.0768 129.798 23.4711 53.70211 0.21589 33.9484
 Probability 0 0 0.00000 0 0.89767 0 
 Sum 0.852736 1.19485 0.52453 0.258274 -0.20401 0.25209
 Sum Sq. Dev. 0.772113 0.80545 0.77737 1.120581 0.55625 0.44571
 
 If the investment would have been made in the emerging markets, the investor 
would have earned a higher return than the one of the domestic market in 4 countries: 
Brazil, India, Korea and South Africa. The cumulative return for the whole period ranges 
from 100.55% to 147.37% for those 4 countries. Nevertheless, those high returns do not 
come without a higher risk. The standard deviation for the emerging markets included in 
the sample ranges from 0.08 to 0.19 (See all statistics in Table 2).  
 
Table 2. Descriptive statistics of the returns of an investment in the emerging markets  
(in USD) 
 
  BRAZIL CHINA INDIA KOREA RUSSIA SOUTH_AFRIC
 Mean 0.00759 0.00023 0.00805 0.00730 -0.00093 0.005495 
 Median 0.02386 0.00488 0.01652 0.00759 0.02220 0.009429 
 Maximum 0.32971 0.38223 0.30831 0.54363 0.44211 0.181038 
 Minimum -0.49449 -0.32379 -0.34617 -0.37498 -1.36536 -0.37508 
 Std. Dev. 0.11838 0.10683 0.09316 0.12087 0.19009 0.086497 
 Skewness -0.96702 -0.0518 -0.39313 0.15035 -2.89365 -1.03623 
 Kurtosis 5.32112 4.49334 3.68713 5.40510 19.9234 5.238475 
 Jarque-Bera 69.6017 17.0862 8.31390 44.7966 2439.21 70.95696 
 Probability 0 0.00019 0.01565 0 0 0 
 Sum 1.38913 0.04300 1.47372 1.33638 -0.16922 1.00557 
 Sum Sq. Dev. 2.55064 2.07727 1.57965 2.65917 6.57652 1.361674 
  
An analysis of the return will not suffice for an investor who seeks the highest return-
to-variability. An analysis of the variance of the returns will thereby allow us to ferret out 
the relevance of the international investment thoroughly. By analyzing the descriptive 
statistics for the variance of an investment in the American market  (in USD) we can infer 
that the mean monthly variance of an investment made in the American market from 1997 
to 2012 is 0.22%. The number of observations has decreased from 183 to 172 due to the 
fact that the variance is computed as a times series with a 12 months rolling window. 
Graphically, the variance time series can be shown in Figure 1.  
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Table 3 shows the mean variance of the investment in developed markets included in 
the sample. 
  
Table 3. Descriptive statistics of the variance of an investment in the developed markets 
(in USD) 
 
  AUSTRA CANA FRAN HONG_KO JAPA UK 
 Mean 0.004124 0.0043 0.0041 0.005906 0.0028 0.0023
 Median 0.00324 0.0030 0.0035 0.004538 0.0025 0.0018
 Maximum 0.019336 0.0193 0.0161 0.02018 0.0082 0.0116
 Minimum 0.000662 0.0007 0.0004 0.000484 0.0003 0.0002
 Std. Dev. 0.003468 0.0037 0.0031 0.005132 0.0016 0.0019
 Skewness 2.319887 1.9216 1.3507 1.386841 0.9607 2.3294
 Kurtosis 9.290871 7.0500 5.0894 3.900098 3.7523 10.011
 Jarque-Bera 437.9017 223.40 83.592 60.94165 30.519 507.91
 Probability 0 0 0 0 0 0 
 Sum 0.709403 0.7512 0.7146 1.015777 0.4877 0.3976
 Sum Sq. 0.002056 0.0023 0.0017 0.004503 0.0004 0.0006
 Observations 172 172 172 172 172 172 
  
The graphical representation of the variance the 6 developed markets (not reported) 
attests that they follow a similar pattern to the American variance.   
On the other hand, when analyzing the variances of the returns obtained in the 
emerging markets, we notice that all 6 countries included in the dataset have higher 
variances than those obtained in the developed markets and unquestionably higher than 
that of the American market. Part of this variance is attributable to the foreign-exchange 
risk.  
 
Table 4. Descriptive statistics of the variance of an investment in the developed markets 
(in USD) 
 
  BRA CHIN INDIA KORE RUSSI SOUTH_AFRIC
 Mean 0.014 0.0112 0.0082 0.0146 0.0347 0.007841 
 Median 0.009 0.0069 0.0067 0.0085 0.0096 0.005992 
 Maximum 0.053 0.0487 0.0343 0.0719 0.2937 0.028439 
 Minimum 0.001 0.0013 0.0025 0.0012 0.0026 0.000888 
 Std. Dev. 0.011 0.0112 0.0056 0.0159 0.0658 0.006255 
 Skewness 1.499 1.6109 2.2557 2.1669 3.1266 2.022383 
 Kurtosis 4.558 5.0834 9.0778 7.2664 11.574 6.4645 
 Jarque-Bera 81.81 105.50 410.60 265.06 807.11 203.2673 
 Probability 0 0 0 0 0 0 
 Sum 2.425 1.9391 1.4238 2.5171 5.9750 1.348692 
 Sum Sq. Dev. 0.022 0.0214 0.0053 0.0435 0.7417 0.00669 
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 Observations 172 172 172 172 172 172 
   
This time, the graphical representation of the variance the 6 emerging markets (not 
reported) shows that for this markets the risk is higher than for the developed markets and 
that the variance series don`t follow the same pattern during the whole period.   
 
Next, before proceeding to the Granger causality test (which can only be employed with 
stationary time series) we first conduct unit root tests for the 24 series (with 182 monthly 
observations each) comprised in our dataset. The ADF test estimates the following 
equation: 
 
tptpttt yyyty HGGJED '' '  ....111                                      (5)   
                               
where α is a constant, β represents the time trend, and p is the order (or lag) of the 
autoregressive process. Results (not reported) confirm that all series are stationary at level 
and therefore we can proceed to test the bilateral causality equity returns – exchange rate 
movements. Next, Table 5 reveals the empirical results. 
 
 
Table 5. Results of Granger Causality Tests 
 
H0: X does not Granger cause Y Pre-Crisis 
USD_AUD → AUSTRALIA 0.46969 
AUSTRALIA → USD_AUD 0.11030 
USD_BRL → BRAZIL  0.15606 
BRAZIL → USD_BRL  5.59415* 
USD_CAD → CANADA  0.14517 
CANADA → USD_CAD  1.94511 
USD_CNY → CHINA  0.24505 
CHINA → USD_CNY  0.65706 
USD_EUR → FRANCE  0.80340 
FRANCE → USD_EUR  0.61723 
USD_HKD → HONG KONG  0.77369 
HONG KONG → USD_HKD  0.39962 
USD_INR → INDIA  0.90453 
INDIA → USD_INR  0.20830 
USD_JPY → JAPAN  0.91129 
JAPAN → USD_JPY  1.48968 
USD_KRW → KOREA 1 0.7004* 
KOREA → USD_KRW  5.40109* 
USD_RUB → RUSSIA  3.99762** 
RUSSIA → USD_RUB  0.58768 
USD_ZAR → SOUTH AFRICA  1.16009 
SOUTH AFRICA → USD_ZAR  0.03758 
USD_GBP → UK 
UK → USD_GBP 
 0.94379 
 6.32376* 
* Significant at 1% 
**significant at 5% 
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***significant at 10% 
 
5. Conclusions  
The purpose of this study is to comparatively investigate the issue of Granger causality 
between stock prices and exchange rates movement for developed and emerging financial 
markets. 
For the analyzed period, the Granger causality test results suggest that the equity market 
and the evolution of the exchange rate are two interactive time series in the case of Korea, 
as the Korean stock market Granger causes the KWR_USD exchange rate while the 
exchange rate also leads the Korean stock market index, and this bilateral causality is 
significant at 1%. Other results reveal that the evolution of the exchange rate has an impact 
on next month stock market index returns in the case of Brazil (significant at 1%) and 
Russia (significant at 1%), while the equity market is a risk factor for the exchange rate 
only in the case of United Kingdom (the FTSE Granger causes the US dollar_sterling 
pound evolution). Finally, we must draw attention that although Granger causality can 
depict the direction of causality, it cannot predict the sign of correlation, for which 
correlation tests or impulse response should be carried out (See Granger et.al.,[6]). 
Therefore, especially for purposes of currency risk hedging, these results should be 
interpreted with care. 
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